Rat stomach ECL-cell histidine decarboxylase activity is suppressed by ergocalciferol but unaffected by parathyroid hormone and calcitonin.
The ECL cells are peptide hormone-producing cells, rich in histamine and chromogranin A (CGA)-derived peptides, that operate under the control of gastrin. Gastrin and the ECL cells form a functional unit, the gastrin-ECL-cell axis. The aims of the present study were to examine (1) if calcitonin (CT), parathyroid hormone (PTH) and vitamin D affect the gastrin-ECL-cell axis (by measuring the activity of the histamine-forming enzyme, histidine decarboxylase (HDC), and the expression of HDC mRNA and CGA mRNA in the ECL cells), and (2) if activation of the gastrin-ECL-cell axis affects the parathyroid glands (by measuring plasma PTH and mRNA expression). We also examined the possibility that the oxyntic mucosa harbours vitamin D receptors. Fasted rats received intravenous infusion of PTH and CT with or without gastrin. PTH raised the blood Ca2+ concentration, whereas CT infusion lowered it. Plasma PTH rose in response to CT, while serum gastrin remained unaffected. ECL-cell HDC was activated by gastrin but not by CT and PTH. Five daily subcutaneous injections of large amounts of ergocalciferol raised the blood Ca2+ concentration, while reducing the oxyntic mucosal HDC activity and the expression of HDC and CGA mRNA. The serum gastrin concentration was not affected. The findings are in line with the idea that the gastrin-ECL-cell axis can be suppressed by vitamin D or by vitamin D-dependent mechanisms. Western blot analysis revealed the presence of vitamin D receptor immunoreactivity and reverse transcription PCR detected vitamin D receptor gene expression in the rat oxyntic mucosa. Hypergastrinemia was induced by daily peroral treatment with the H+/K+-ATPase inhibitor, omeprazole, for 2 weeks or by continuous subcutaneous infusion of gastrin for 7 days. Elevated serum gastrin concentration was associated with increased HDC activity and increased HDC and CGA mRNA expression in the oxyntic mucosa. There was no elevation of plasma PTH or PTH mRNA expression in the parathyroid gland.